is that it is a much noisier field than the large-scale circulation, and filtering is necessary 17 to obtain stable results through the annual cycle. While a drawback of filtering is that it 18 cannot be done in real time, a reasonable approximation to the original fully filtered index 
shows the eigenvalues for EOF1 and EOF2 for each day of the year derived using 142 30-96 day eastward OLR and a sliding 121-day window. These track each other well, differing 143 by only 1-2% throughout, and peak during mid-January at greater than 65% of the total 144 variance. The combined explained variance is minimized in late October, but is still above 145 53%. For a few days in early November the EOFs become degenerate, resulting in a mixing 146 of the eigenvector structures and significant changes in those structures from one day to the 147 next. Since it was difficult to cleanly separate the EOFs during this period, the patterns fields can be reconstructed for any given day using:
181Ŷ
(t) = EOF 1 j × P C1(t) + EOF 2 j × P C2(t)
7 where the subscript j refers to the EOF spatial pattern for the corresponding day of the year, 
244
FMO fields (not shown) are nearly identical to those using OMI. than RMM on October 25, matching the timing of the peak of convection during MJO1.
314
Thus the OMI better captures the onset and evolution of MJO convection in the Indian 315 sector in this case, with the large loading onto RMM during mid-October attributed almost 316 entirely to the circulation component.
317
As expected, the FMO tracks OMI much more closely than RMM. For example, the 318 amplitude in sectors 7 through 1 of the October event are downplayed when compared to 319 the RMM, and if we assume that "initiation" occurs when the index becomes greater than 320 1.0 (S13), the timing of MJO1 initiation and peak convection is similar but a bit more than The westward propagation of convection discussed above during mid-December is repre- sectors, followed by a roughly similar evolution of the November suppressed event, except for 379 the fact that RMM leads OMI by more than one sector with FMO phasing lying in between.
380
This lag is partly consistent with the bivariate correlations between the two indices during 381 SON as shown in Table 2 , where the OMI (FMO) is seen to lead the RMM on average by 4
382
(2) days.
383
A larger contrast is seen in the treatment of the second MJO. This event starts farther 384 east than the first MJO around mid-December (Fig. 7) , and the OMI and FMO capture this OMI and FMO by early January (Fig. 8a) ; however, the RMM remains at a relatively low to the Maritime Continent, despite the overall lack of convection seen then in Fig. 7 .
396
In summary, the OMI appears to be successful in capturing the convective component The sensitivity of OMI and RMM primary initiation events was determined by testing 415 various parameters similar to those used by S13. The initiation of an MJO was defined as the 416 date when the index crossed a given threshold value, after remaining less than that value for a certain number of days, and then exhibiting counterclockwise rotation on the phase diagram 418 for a set number of days. Three amplitude thresholds of 1.0, 1.1 and 1.2 were used, and the 419 required number of days for an amplitude of less than the threshold prior to initiation ranged 420 from 7 to 9, while the number of days of counterclockwise rotation was varied from 3 to 7.
421
Counterclockwise rotation was defined based on the first and last day of amplitude greater 422 than the threshold rather than requiring continuous rotation, which would have eliminated 423 many of the RMM events due to day-to-day noise. These less stringent criteria yielded many 424 more RMM primary events than obtained by S13 (their Table 2 ).
425 Figure 9 shows the results of these tests in histogram form, which gives the number loading onto the OLR spatial EOFs is the greatest (Fig. 2) various criteria used in Figure 9 and Table 3 are also revealing. here could be improved upon by using more sophisticated techniques for one-sided filtering, would be reduced by not using future data in the calculation of filtered indices. We plan to 505 pursue such an approach in future work. 
534
One drawback of indices such as the OMI and FMO is that they cannot be exactly 535 calculated for real time monitoring due to the pre-filtering necessary to apply them. However,
536
even a filtered index such as OMI can be approximated near end points using the approach With regard to the evaluation of model output using MJO indices (e.g. Gottschalck et al. 
554
We have avoided the issue of whether the large-scale circulation pattern should be con- • N. ROMI Real time OMI derived from OLR anomaly data with the previous 40 day mean removed and a 9 day running mean applied, projected onto the daily spatial EOF patterns of 30-96 day eastward filtered OLR. RFMO Real time OMI derived from OLR anomaly data with the previous 40 day mean removed and a 9 day running mean applied, projected onto the spatial EOF patterns of FMO. . Number of primary MJO initiation events for each sector according to the criteria given in the legend at the bottom for a) RMM, b) OMI, and c) FMO. Open blue dots represent an amplitude threshold of one, red diamonds a threshold of 1.1, and black stars a threshold of 1.2, as designated by the letter "A" in the legend. Successively darker shadings represent the combinations of the required number of days of amplitude less than the threshold prior to initiation (either 7 or 9, "L" on the legend), and the number of days then exhibiting counterclockwise rotation on the phase diagram (3, 5 and 7, "C" on the legend). 
